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(54) Method and apparatus for transmitting and receiving television signal 



(57) In a television signal transmitting and receiving 
apparatus, a digitally coded television signal, such as an 
MPEG2 -Video stream (100), is transmitted, and an 
accounting level requested by the user (101) is input to 
the receiver, whereby the decoding coefficient at decod- 
ing in an MPEG2-Video decoder (1 1) is varied to obtain 
an image having a resolution according to the account- 
ing level. In this apparatus, it is possible to offer a serv- 
ice with a resolution according to the accounting level. 
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Description 

FIELD OF THE INVENTION 

The present invention relates to a method and an 
apparatus for transmitting and receiving television sig- 
nals and, more particularly, to those capable of select- 
ing the grade of received image quality according to the 
accounting system in chargeable broadcasting employ- 
ing digital signals. 

BACKGROUND OF THE INVENTION 

In the present television broadcasting, most televi- 
sion images are broadcasted by analog signals. In sat- 
ellite broadcasting employing the present NTSC 
(National Television System Committee) system, a 
transmission speed of 100 Mbps is required, and only 
one channel can be broadcasted using a transmission 
band of 27 MHz. On the other hand, a high resolution 
television, such as a high-grade television, requires a 
transmission speed of 1.2 Gbps, that is, more than ten 
times as high as the transmission speed of the NTSC 
system. 

Accordingly, digital television broadcasting has 
attracted attention in recent years. For example, when 
the present NTSC system is compressed to 1/25 using 
information compressing techniques, required transmis- 
sion speed is only 4 Mbps, and broadcasts for six chan- 
nels are possible per the present one channel. In a high- 
grade television, broadcasting is possible at a transmis- 
sion speed of about 30 Mbps. In this way, the digital tel- 
evision broadcasting has various advantages over the 
analog tel.evisi^^br^dca^ng l ,;Jor ; example, effective 
use of electric wave resource.andfransmissionof high- 
quality image with less defect. - * ' 1 : ' - : : : 

On the other hand,- chargeable teleyisipn broad- 
casting, such as BS, CS, or CATV, has spread in recent 
years. In the chargeable broadcasting, it is considered 
to vary the accounting level according to the content of 
program or the like. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
method and an apparatus for transmitting and receiving 
television signals, which can provide a service at a res- 
olution or a tone quality according to an accounting sys- 
tem, in digital television broadcasting. 

Other objects and advantages of the invention will 
become apparent from the detailed description that fol- 
lows. The detailed description and specific embodi- 
ments describerf'are provided only for illustration since 
various additions and modifications within the scope of 
the invention will be apparent to those of skill in the art 
from the detailed description. 

According to a first aspect of the present invention, 
a television signal transmitting method for transmitting a 
digitally coded television signal includes the step of 



transmitting, as the digitally coded television signal, one 
of a video signal having a resolution and an audio signal 
having a tone quality, which resolution and tone quality 
correspond to a decocfing coefficient that is input to a 

5 receiver by a user. 

According to a second aspect of the present inven- 
tion, a television signal transmitting apparatus for trans- 
mitting a digitally coded television signal comprises an 
encoding means for transmitting, as the digitally coded 

10 television signal, one of a video signal having a resolu- 
tion and an audio signal having a tone quality, which 
resolution and tone quality correspond to a decoding 
coefficient that is input to a receiver by a user. 

According to a third aspect of the present invention, 

75 a television signal receiving method for receiving a dig- 
itally coded television signal, comprises the steps of 
variably controlling a decoding coefficient value in 
response to an external input; and converting the digit- 
ally coded television signal into one of a video signal 

20 having a resolution according to the controlled decoding 
coefficient and an audio signal having a quality accord- 
ing to the controlled decoding coefficient. 

According to a fourth aspect of the present inven- 
tion, the above-mentioned television signal receiving 

25 method comprises the steps of storing the variation in 
the decoding coefficient value, as information, with the 
lapse of time; and posting the information, for a pre- 
scribed period of time, to a base station that sends the 
television signal. 

30 According to a fifth aspect of the present invention, 
a television signal receiving apparatus for receiving a 
digitally coded television signal, comprises a decoding 
coefficient control means for variably controlling a 
decoding coefficient value in response to a user input; 

35 and a signal reproducing means for converting the digit- 
ally coded television signal into one of a video signal 
having a resolution according to the controlled-decod- 
ing coefficient and an audio signal having a quality 
according to the controlled decoding coefficient. 

40 According to a sixth aspect of the present invention, 
the above-mentioned television signal receiving appara- 
tus comprises means for storing the variation in the 
decoding coefficient value, as information, with the 
lapse of time, and posting the information, for a pre- 

45 scribed period of time, to a base station that sends the 
television signal. 

According to a seventh aspect of the present inven- 
tion, a television signal transmitting method for transmit- 
ting a digitally coded television signal, comprises the 

so steps of separating a video signal into N video signals 
(N = integer); and coding the N video signals individu- 
ally and transmitting the coded video signals through 

- * - different-channels. 

According to an eighth aspect of the present inven- 

55 tion, in a television signal receiving method for receiving 
a digitally coded television signal, it is possible to select 
one of a case where all of coded N video signals (N = 
integer) are reproduced and a case where some of the 
N video signals are reproduced, in accordance with an 
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external input. 

According to a ninth aspect of the present inven- 
tion, a television signal transmitting apparatus for trans- 
mitting a digitally coded television signal, comprises a 
video signal separating means for separating a video s 
signal into N video signals (N = integer); and a video 
signal encoding means for coding the N video signals 
individually and transmitting the coded video signals 
through different channels. 

According to a tenth aspect of the present inven- io 
tion, a television signal receiving apparatus for receiving 
a digitally coded television signal, comprises a video 
signal decoding means capable of selecting one of a 
case where all of coded N video signals (N = integer) 
are reproduced and a case where some of the N video 75 
signals are reproduced, in accordance with an external 
input. 

According to an eleventh aspect of the present 
invention, a television signal transmitting method for 
transmitting a digitally coded television signal, com- 20 
prises the steps of separating a video signal having a 
resolution twice as high as an ordinary resolution into 
two video signals each having the ordinary resolution; 
and coding the two video signals individually, and trans- 
mitting the coded video signals through different chan- 25 
nels. 

According to a twelfth aspect of the present inven- 
tion, in a television signal receiving method for receiving 
a digitally coded television signal, it is possible to select 
one of a case where both of two coded video signals, 30 
each having an ordinary resolution, are reproduced and 
a case where one of the coded video signals is repro- 
duced, in accordance with an external input. 

According to a thirteenth aspect of the present 
invention, a television signal transmitting apparatus for 35 
transmitting a digitally coded television signal, com- 
prises a video signal separating means for separating a 
video signal having a resolution twice as high as an 
ordinary resolution into two video signals each having 
the ordinary resolution; and a video signal encoding 40 
means for coding the two video signals individually, and 
transmitting the coded video signals through different 
channels. 

According to a fourteenth aspect of the present 
invention, a television signal receiving apparatus for 45 
receiving a digitally coded television signal, comprises a 
video signal decoding means capable of selecting one 
of a case where both of two coded video signals, each 
having an ordinary resolution, are reproduced and a 
case where one of the coded video signals is repro- so 
duced, in accordance with an external input. 

According to a fifteenth aspect of the present inven- 
tion, a television signal tr an s mi t ti ng method for transmit- 
ting a digitally coded television signal, comprises the 
steps of separating a video signal having a resolution 55 
twice as high as an ordinary resolution into a first video 
signal comprising high-frequency components and a 
second video signal comprising components other than 
the high-frequency components; and coding the first 



video signal and the second video signal individually, 
and transmitting the coded first and second video sig- 
nals through different channels. 

According to a sixteenth aspect of the present 
invention, in a television signal receiving method for 
receiving a digitally coded television signal, it is possible 
to select one of a case where both of a first video signal 
comprising high-frequency components and a second 
video signal comprising components other than the 
high-frequency components, which video signals are 
obtained by separating a video signal having a resolu- 
tion twice as high as an ordinary resolution, and a case 
where one of the first and second video signals is repro- 
duced, in accordance with an external input. 

According to a seventeenth aspect of the present 
invention, a television signal transmitting apparatus for 
transmitting a digitally coded television signal, com- 
prises a video signal separating means for separating a 
video signal having a resolution twice as high as an 
ordinary resolution into a first video signal comprising 
high-frequency components and a second video signal 
comprising components other than the high-frequency 
components; and a video signal encoding means for 
encoding the first video signal and the second video sig- 
nal individually, and transmitting the coded first and sec- 
ond video signals through different channels. 

According to an eighteenth aspect of the present 
invention, a television signal receiving apparatus for 
receiving a digitally coded television signal, comprises a 
video signal decoding means capable of selecting one 
of a case where both of a first video signal comprising 
high-frequency components and a second video signal 
comprising components other than the high-frequency 
components, which video signals are obtained by sepa- 
rating a video signal having a resolution twice as high as 
an ordinary resolution, and a case where one of the first 
and second video signals is reproduced, in accordance 
with an external input. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a block diagram illustrating a television 
signal transmitting and receiving apparatus according to 
a first embodiment of the present invention. 

Figure 2 is a block diagram illustrating a television 
signal transmitting and receiving apparatus according to 
a second embodiment of the present invention. 

Figures 3(a)-3(d) are diagrams for explaining the 
video signal processing by the transmitter in the appara- 
tus according to the second embodiment. 

Figure 4 is a Nock diagram illustrating a television 
signal transmitting and receiving apparatus according to 
*-*aihM : embodiment of thepresent inverrtion: ^ 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[Embodiment 1] 

5 

Figure 1 is a block diagram illustrating a structure of 
a receiver (decoder) in a television signal transmitting 
and receiving apparatus according to a first embodi- 
ment of the present invention. In this first embodiment, 
when a stream specified in MPEG2-System is decoded, io 
the decoding coefficient is varied according to the 
accounting level, whereby the resolution of the decoded 
image is varied, in figure 1, reference numeral 1 desig- 
nates a video decoder to which a stream 100 specified 
in MPEG2-System (hereinafter referred to as an is 
MPEG2-System stream) is input. Reference numeral 10 
designates a system decoder for analyzing the MPEG2- 
System stream 100 and extracting accounting informa- 
tion 102 and a stream 103 specified in MPEG2- Video 
(hereinafter referred to as MPEG2-Video stream) from 20 
the MPEG2-System stream 100. Reference numeral 1 1 
designates an MPEG2-Video decoder including a 
reverse DCT (Discrete Cosine Transform) operation 
unit. Reference numeral 12 designates an accounting 
control unit for controlling the accounting level accord- 25 
ing to an input 101 from the user. Reference numeral 1 3 
designates an IC card for totalizing the accounting 
amounts. Reference numeral 14 designates a MODEM 
(modulator-demodulator) for transmitting accounting 
amount information 109 output from the IC card 13 30 
through a telephone line to a central station/accounting 
center 16. Reference numeral 15 designates a signal 
synthesizer circuit for synthesizing a decoded video sig- 
nal output from the video decoder 1 1 and an accounting 
message 105 output from the accounting control unit 35 
12, and outputting a monitor output 108. 

A description is given of the operation of the televi- 
sion signal transmitting and receiving apparatus accord- 
ing to the first embodiment. As shown in figure 1, in the 
system decoder 10 to which the MPEG2-System 40 
stream 100 is input, the accounting information 102 and 
the MPEG2-Video stream 103, which are described in 
the stream 100 t are extracted. The MPEG2-System has 
wide application, including application of MPEG1 sys- 
tem that can multiplexes a plurality of video or audio 45 
streams coded individually to produce a single stream 
(data sequence) as a set of programs, and it is also able 
to unify a plurality of programs to make a single stream. 
Therefore, the MPEG2-System is a suitable standard 
for television broadcasting. so 

The accounting information 102 extracted in the 
system decoder 10 is input to the accounting control 
unit 12. The" accounting control unit 12 ■coT1firmfr■t^t6' , 
accounting level requested by the user (user input 101) 
and outputs a decoding coefficient control signal 104 55 
according to the accounting level to the reverse DCT 
operation unit in the MPEG2-Video decoder 1 1 . Receiv- 
ing the decoding coefficient control signal 104, the 
MPEG2-Video decoder 1 1 performs decoding (orthogo- 



nal transform) of the stream 103 at a level correspond- 
ing to the decoding coefficient control signal 104, and 
outputs a video signal 107. To be specific, the stream 
103 is fully decoded when the accounting level is high 
whereas only a low-frequency component of the stream 
103 is decoded when the accounting level is low. 

The accounting control unit 12 always monitors the 
accounting condition according to the selected account- 
ing level from the accounting information 102 and the 
user input 101, and outputs the accounting condition, as 
an accounting message 105, toward the video signal 
synthesizer 15. The video signal synthesizer 15 synthe- 
sizes the video signal 107 and the accounting message 
1 05 as occasion demands, and outputs a monitor signal 
108. The IC card 13 always receives accounting amount 
signals 106 output from the accounting control unit 12, 
totalizes the accounting amount signals, and sends 
accounting amount information 109, which is obtained 
by totalizing the accounting amount signals for a pre- 
scribed period of time, through the MODEM 14 to the 
central station/accounting center 16. The transmission 
of the accounting amount information 109 would be 
automatically carried out during a period of time when 
the telephone line is not crowded, for example, from 
midnight to early morning. 

As described above, according to the first embodi- 
ment of the invention, a digitally coded television signal, 
such as the MPEG2- Video stream 103, is transmitted, 
and an accounting level requested by the user is input to 
the receiver as the user input 101 , whereby the decod- 
ing coefficient (DCT coefficient) at the decoding in the 
MPEG2-Video decoder 1 1 is varied to obtain an image 
having a resolution according to the accounting level. 
Therefore, an apparatus and a method for transmitting 
and receiving television signals that can offer a service 
with a resolution according to the accounting level are 
realized. In addition, since decoding of the stream 103 
is performed by an operation according to the decoding 
coefficient which can be set ungradedly, it is possible to 
set the accounting level ungradedly. 

[Embodiment 2] 

Figure 2 is a block diagram illustrating a transmitter 
(encoder) and a receiver (decoder) in a television signal 
transmitting and receiving apparatus according to a 
second embodiment of the present invention. In this 
second embodiment, when a stream specified in 
MPEG2-System is coded, an image having a resolution 
according to the accounting level is prepared. In figure 
2, reference numeral 20 designates a double-speed 
camera (525P). called a progressive camera, that can 
scan a target at a speed twice astwgtr as thafrotan ordk 
nary camera. Reference numeral 21 designates a video 
signal separator tor separating a video signal 202 shot 
by the double-speed camera 20 into two interlace sig- 
nals 201 and 202. Reference numerals 22 and 23 des- 
ignate MP@ML encoders for coding the interlace 
signals 201 and 202 within the standard of MP@ML 
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(Main Profile at Main Level), respectively. Reference 
numeral 24 designates a multiplexer for multiplexing 
coded signals 203 and 204, and other coded signals 
205. Reference numeral 25 designates a receiver's side 
first decoder for low resolution. The first decoder 25 
comprises a demultiplexer 25a, an MP@ML decoder 
25b, and an l-P converter 25c. The demultiplexer 25a 
receives a stream 206 sent from the transmitter, con- 
verts the signal included in the stream 206 into signals 
in the states before the multiplexing, and outputs a 
coded signal 207 that corresponds to one of the coded 
signals 203 and 204 which are obtained in the transmit- 
ter by encoding the interlace signals 201 and 202 within 
the MP@ML standard. The MP@ML decoder 25b 
decodes the coded signal 207 output from the demulti- 
plexer 25a and outputs a decoded interlace signal 208. 
The l-P converter 25c converts the decoded interlace 
signal 208 into a signal 209 for high-resolution and dou- 
ble-speed monitoring. Reference numeral 26 desig- 
nates a receiver's second decoder for high resolution. 
The second decoder 26 comprises a demultiplexer 26a, 
MP@ML decoders 26b and 26c. and a synthesizer 26d. 
The demultiplexer 26a receives the stream 206 sent 
from the transmitter, converts the signal included in the 
stream 206 into signals in the states before the multi- 
plexing, and outputs a coded signal 207 which corre- 
sponds to one of the coded signals 203 and 204, and a 
coded signal 211 which corresponds to the other. The 
MP@ML decoders 26b and 26c decode the coded sig- 
nals 207 and 211 and outputs decoded interlace signals 
212 and 213, respectively. The synthesizer 26d synthe- 
sizes the decoded interlace signals 212 and 213 and 
outputs a signal 214 for high-resolution and double- 
speed monitoring. In the receiver according to this sec- 
ond embodiment, one of the first decoder 25 and the 
second decoder 26 is selected to decode the stream 
206 from the transmitter, in response to an external 
input signal (not shown) corresponding to the user input 
1 10 described in the first embodiment. 

A description is given of the operation of the televi- 
sion signal transmitting and receiving apparatus accord- 
ing to this second embodiment. 

Since the video signal 200 shot by the double- 
speed camera 20 (refer to figure 3(a)) is not transmrtta- 
ble as it is in the NTSC band, it is separated into two 
interlace signals 203 (figure 3(b)) and 204 (figure 3(c)). 
These interlace signals 201 and 202 are coded by the 
MP@ML encoders 22 and 23. producing coded inter- 
lace signals 203 and 204. respectively. In the MP@ML 
standard, an image quality as high as that of an NTSC 
system broadcast is obtained. The multiplexer 24 
receives the coded interlace signals 203 and 204 
through different chainnefs and also received other 
coded signals 205, such as accounting information, and 
multiplexes these signals to produce a transmission sig- 
nal 206. 

Afthough constituents relating to accounting infor- 
mation, such as a system decoder and an accounting 
control unit as those described for the first embodiment, 



are not shown in figure 2. in this second embodiment, 
the operation of receiving the transmission signal by the 
receiver and separating the accounting information from 
the transmission signal is identical to the operation per- 

5 formed by the system decoder according to the first 
embodiment. 

In the receiver, according to the accounting level, 
the transmission signal (video stream) 206 is decoded 
by one of the first decoder 25 for low resolution and the 

io second decoder 26 for high resolution. More specifi- 
cally, when the accounting level is low, the transmitted 
stream 206 is input to the first decoder 25. In the first 
decoder 25, the demultiplexer 25a converts the signal 
included in the stream 206 into signals in the states 

75 before the multiplexing, and outputs a coded signal 207 
that corresponds to one of the coded signals 203 and 
204 which are respectively produced in the transmitter 
by coding the interlace signals 201 and 202 within the 
MP@ML standard. The coded signal 207 is input to the 

20 MP@ML decoder 25b and decoded to an interlace sig- 
nal 208. In this case, the other coded signal, i.e.. one of 
the coded signals 203 and 204, is not decoded. Since 
the decoded interlace signal 208 cannot be displayed 
as it is by the double-speed monitor, it is subjected to, 

25 for example, interpolation, by the l-P converter 25c and 
then it is output as a non-interlace monitor signal 209. 

On the other hand, when the accounting level is 
high, the transmitted stream 206 is input to the second 
decoder 26. In the second decoder 26, the demulti- 

30 plexer 26a converts the signal included in the stream 
206 into signals in the states before the multiplexing, 
and outputs coded signals 207 and 211 that respec- 
tively correspond to the coded signals 203 and 204 
which are produced in the transmitter by coding the 

35 interlace signals 201 and 202 within the MP@ML stand- 
ard. These coded signals 207 and 21 1 are input to the 
MP@ML decoders 26b and 26c and decoded to inter- 
lace signals 212 and 213. respectively. These interlace 
signals 212 and 213 are input to the synthesizer 26d 

40 and synthesized to be a signal equal to the video signal 
200 shot by the double-speed camera 20 before sepa- 
ration by the video signal separator 21 . This video sig- 
naJ is output from the synthesizer 26d as a monitor 
signal 214. 

45 As described above, according to the second 
embodiment of the invention, the video signal 200 shot 
by the double-speed camera 20 is converted into two 
interlace signals 201 and 202, and these interlace sig- 
nals are coded by the MP@ML encoders 22 and 23. 

so received by the multiplexer 24 through different chan- 
nels and multiplexed, and transmitted to the decoder 
(receiver). In the decoder, it is decided according to the 
accounting level whether botrrthitf imertace agnate 201 
and 202 are decoded or one of the interlace signals is 

55 decoded. Therefore, an apparatus and a method for 
transmitting and receiving television signals, which can 
offer a service with a resolution according to the 
accounting level (two grades), are realized. Although 
two channels are completely occupied in the signal 
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transmission, since a resolution as high as that of an HD 
television is obtained by the signal transmission in the 
NTSC band, the apparatus and the method according to 
this second embodiment are applicable to Wide and 
Clear Vision, i.e., EDTV-II. EDTV-II has been disclosed 5 
in the following publications: Japanese Patent Unexam- 
ined Publications Nos. Hei.1-258581. Hei.1-317079, 
Hei.3-237894, Hei.4-240982, and Hei.7-79420, and 
Japanese Patent Examined Publications Nos. Hei.1- 
7555 and Hei.3-52278. 10 

Further, since an image quality as high as that of an 
HD television is obtained with two MP@ML decoders 
utilizing MPEG2, the production cost is reduced as com- 
pared with a case where a decoder is fabricated using a 
memory, such as a DRAM. 75 

[Embodiment 3] 

Figure 4 is a block diagram illustrating a transmitter 
(encoder) and a receiver (decoder) in a television signal 20 
transmitting and receiving apparatus according to a 
third embodiment of the invention. This third embodi- 
ment provides another method for preparing an image 
of a resolution according to the accounting level when a 
stream specified in MPEG2-System is coded. In figure 25 
4, reference numeral 30 designates a video signal sep- 
arator for separating a video signal shot by a double- 
speed camera 20 into an interlace signal 215 of a main 
picture (Letter Box) in a frequency band that is transmit- 
table by the NTSC system (hereinafter referred to as a 30 
main picture signal), and a vertical high-frequency (VH) 
component 216 and a horizontal high-frequency (HH) 
component 217 which are not transmittable by the 
NTSC system. Reference numerals 31 and 32 desig- 
nate high-frequency component folding units for con- 35 
verting the VH and HH components 216 and 217 into 
low-frequency components, for example. DC level com- 
ponents, using folding method. Reference numeral 33 
designates a high-frequency component synthesizer for 
synthesizing the VH and HH components and output- 40 
ting the synthesized signal as an interlace signal 218 
within a frequency band transmittable by the NTSC sys- 
tem. Reference numeral 22 designates an MP@ML 
encoder for coding the main picture signal 21 5 and out- 
putting a coded signal 219, and reference numeral 23 45 
designates an MP@ML encoder 23 for coding the 
VH/HH component (interlace) signal 218 and outputting 
a coded signal 220. Reference numeral 24 designates a 
multiplexer for multiplexing the coded signals 219 and 
220 and outputting a stream 221 . Reference numeral 27 so 
designates a receiver's first decoder for low resolution. 
The first decoder 27 comprises a demultiplexer 27a, an 
MP@ML decoder 27b; and an l-P converter 27c; The? 
demultiplexer 27a receives the stream 221 from the 
transmitter, converts the signal included in the stream ss 
2Z\ into signals in the states before the multiplexing, 
and outputs a signal 222 which corresponds to the 
coded signal 219 obtained in the transmitter by coding 
the main picture signal 215 within the MP@ML stand- 



ard. The MP@ML decoder 27b decodes the main pic- 
ture coded signal 222 output from the demultiplexer 27a 
and outputs a main picture interlace signal 223. The l-P 
converter 27c converts the main picture interlace signal 
222 into a signal 224 for high-resolution and double- 
speed monitoring. Reference numeral 28 designates a 
receiver's second decoder for high resolution. The sec- 
ond decoder 28 comprises a demultiplexer 28a, 
MP@ML decoders 28b and 28c, and a synthesizer 28d. 
The demultiplexer 28a receives the stream 221 sent 
from the transmitter, converts the signal included in the 
stream 221 into signals in the states before the multi- 
plexing, and outputs a signal 222 which corresponds to 
the coded signal 219 obtained in the transmitter by cod- 
ing the main picture signal 215 within the MP@ML 
standard, and a signal 225 which corresponds to the 
coded signal 220 obtained in the transmitter by coding 
the synthesized VH and HH components, i.e., the inter- 
lace signal 218, within the MP@ML standard. The 
MP@ML decoder 28b decodes the main picture coded 
signal 222 output from the demultiplexer 28a and out- 
puts a main picture interlace signal 223. The MP@ML 
decoder 28c decodes the VH/HH component coded sig- 
nal 225 output from the demultiplexer 28a and outputs a 
VH/HH component interlace signal 226. The synthe- 
sizer 28d synthesises the decoded main picture inter- 
lace signals 223 and the decoded VH/HH component 
interlace signal 226, and outputs a signal 227 for high- 
resolution and double-speed monitoring. In the receiver 
employed for this third embodiment, one of the first 
decoder 27 and the second decoder 28 is selected as a 
decoder to decode the transmitted stream 221, in 
response to an external input signal (not shown) corre- 
sponding to the user input 110 described for the first 
embodiment. 

The operation of the television signal transmitting 
and receiving apparatus according to the third embodi- 
ment of the invention will be described using figure 4. 

The video signal 200 shot by the double-speed 
camera 20 is input to the video signal separator 30. The 
video signal separator 30 separates the video signal 
200 into an interlace signal 215 of a main picture (Letter 
Box) in a frequency band that is transmittable by the 
NTSC system, and a vertical high-frequency (VH) com- 
ponent 216 and a horizontal high-frequency (HH) com- 
ponent 217 which are not transmittable by the NTSC 
system. The VH and HH components 216 and 217 are 
input to the folding units 31 and 32, respectively, 
wherein these high-frequency components are con- 
verted to, for example, DC level components. Thereaf- 
ter, these VH and HH components are input to the 
synthesizer 33. The synthesizer 33 synthesizes the VH 
component and the'HH r ccmpdnent and outputs a high- 
frequency component (interlace) signal 218. The inter- 
lace signal 218 and the main picture interlace signal 
215 are coded by the MP@ML encoders 23 and 22, 
respectively, and input to the multiplexer 24. The VH/HH 
component signal 220, which is obtained by folding and 
encoding the VH and HH components, occupies a fre- 
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quency band narrower than the frequency band of the 
interlace signal 219, which is obtained by encoding the 
main picture signal 21 5, because the narrow band of the 
VH/HH component signal 220 does not adversely affect 
the practical use of the apparatus. The multiplexer 24 
receives the two coded interlace signals 219 and 220 
through different channels and also receives other 
coded video signals 205 through different channels, and 
multiplexes these signals to produce a transmission sig- 
nal 221. 

Although constituents relating to accounting infor- 
mation, such as a system decoder and an accounting 
control unit as those descrtoed for the first embodiment, 
are not illustrated in figure 4, also in this third embodi- 
ment, the operation of receiving the transmission signal 
by the receiver and separating the accounting informa- 
tion from the transmission signal is identical to the oper- 
ation performed by the system decoder 1 0 according to 
the first embodiment 

In the receiver, according to the accounting level, 
the transmission signal (stream) 221 is decoded by one 
of the first decoder 27 for low resolution and the second 
decoder 28 for high resolution. More specifically, when 
the accounting level is low, the transmitted stream 221 
is input to the first decoder 27. In the first decoder 27, 
the demultiplexer 25a converts the stream 221 into sig- 
nals in the states before the multiplexing, and outputs a 
coded signal 222 that corresponds to the coded signal 
219 which is produced in the transmitter by coding the 
main picture signal 215 in the MP<2>ML standard. The 
coded signal 222 is input to the MP@ML decoder 27b 
and decoded to an interlace signal 223. In this case, 
only the main picture coded signal 219 (one channel) is 
decoded while the VH/HH component coded signai 220 
is not decoded. Since the interlace signal 223 output 
from the MP@ML decoder 27b cannot be displayed as 
it is by the double-speed monitor, it is subjected to, for 
example, interpolation, by the l-P converter 27c and 
then it is output as a non-interlace monitor signal 224. 

On the other hand, when the accounting level is 
high, the transmitted stream 221 is input to the second 
decoder 28. In the second decoder 28, the demulti- 
plexer 28a converts the stream 221 into signals in the 
states before the multiplexing, and outputs a coded sig- 
nal 222 that corresponds to the coded signal 21 9 which 
is produced in the transmitter by coding the main picture 
signal 215 in the MP@ML standard, and a coded signal 
225 that corresponds to the coded signal 220 which is 
produced in the transmitter by coding the VH/HH com- 
ponent signal 218 in the MP@ML standard. These 
coded signals 222 and 225 are input to the MP@ML 
decoder 28b and the MP@ML decoder 28c and 
decoded to tntferlace^signais 223 and 226, respectively: 
That is, the two coded signals 219 and 220 before the 
multiplexing are decoded to signals of two channels, 
i.e., the main picture interlace signal 223 and the VH/HH 
component interlace signal 226. respectively. These 
decoded two-channel interlace signals 223 and 226 are 
input to the synthesizer 28d and synthesized to be a sig- 



nal equal to the video signal 200 shot by the double- 
speed camera 20 before separation by the video signal 
separator 30. This video signal is output from the syn- 
thesizer 28d as a monitor signal 227. 

5 As descrfoed above, according to the third embodi- 

ment of the invention, the video signal 200 shot by the 
double-speed camera 20 is separated into the main pic- 
ture signal 215 that is transmittable by NTSC and the 
VH/HH component signals 216 and 217 that are not 

io transmittable by NTSC. and these signals are encoded, 
multiplexed, and transmitted, through different chan- 
nels. On the decoder's side, it is decided according to 
the accounting level whether both the two channel 
coded signals are decoded or only the main picture 

is coded signal is decoded. Therefore, an apparatus and a 
method for transmitting and receiving television signals, 
which can offer a service with a resolution according to 
the accounting level (two grades), are realized. 
Although two channels are completely occupied in the 

20 signal transmission, since a resolution as high as that of 
an HD television is obtained by the signal transmission 
in the NTSC band, the apparatus and the method 
according to this third embodiment are applicable to 
Wide Clear Vision (EDTV-II) and the like. Further, since 

25 an image quality as high as that of an HD television is 
obtained with two MP@ML decoders utilizing MPEG2. 
the production cost is reduced as compared with a case 
where a decoder is fabricated using a memory, such as 
a DRAM. Further, since the encoded VH/HH compo- 
se nent signal 220 occupies less frequency band, judging 
from the total bit rate, the frequency band used in the 
apparatus according to this third embodiment is 
reduced as compared with the second embodiment. 
Hence, the apparatus according to this third embodi- 

35 ment is superior in multiple channelizing to the appara- 
tus according to the second embodiment. 

Although in the first to third embodiments of the 
invention only the image quality is varied according to 
the accounting level, it is possible to vary the tone qual- 

40 rty of reproduced voice according to the accounting level 
by transmitting signals of different bit rates for voice. 

Although in the second and third embodiments of 
the invention encoding and decoding are performed in 
the MP@ML standard, MP@HL or HP@HL standard, 

45 which is superior in quality or resolution to the MP@ML 
standard, may be employed with the same effects as 
described above. 

Further, although in the first to third embodiments of 
the invention only two channels are used for one pro- 

so gram, it will be possible in future to use multiple (three or 
more) channels for one program. Then, hierarchization 
with more stages will be realized, and an accounting 
according to the hierarchizatforr wilt be possible. 

Furthermore, it is possible to provide, according to 

55 the accounting level, additional information that is hier- 
archized in an MPEG2-Video stream or a prescribed 
channel, for example, information of goods relating to 
the program and offered by the sponsor. An interactive 
communication system can be constituted using the 
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stream or the channel including the hierarchized addi- 
tional information. For example, Japanese Patent Unex- 
amined Publication No. Hei.7-1 23375 discloses an 
interactive communication system. 

Claims 

1 . A television signal transmitting method for transmit- 
ting a digitally coded television signal, said method 
including the step of transmitting, as the digitally 
coded television signal, one of a video signal having 
a resolution and an audio signal having a tone qual- 
ity, which resolution and tone quality correspond to 
a decoding coefficient that is input to a receiver by 
a user. 



w 



15 



audio signal having a tone quality according to 
the controlled decoding coefficient. 

The television signal receiving apparatus of claim 5 
comprising: 

means (13,14) for storing the variation in the 
decoding coefficient value, as information, with 
the lapse of time, and posting the information, 
for a prescribed period of time, to a base sta- 
tion that sends the television signal. 

A television signal transmitting method for transmit- 
ting a digitally coded television signal, comprising 
the steps of: 



V 



2. A television signal transmitting apparatus (Fig.2) for 
transmitting a digitally coded television signal, com- 
prising an encoding means (22,23) for transmitting, 

as the digitally coded television signal, one of a so 
video signal having a resolution and an audio signal 
having a tone quality, which resolution and tone 
quality correspond to a decoding coefficient that is 
input to a receiver by a user. 

25 

3. A television signal receiving method for receiving a 
digitally coded television signal, comprising the 
steps of: 



separating a video signal into N video signals 
(N = integer); and 

coding the N video signals individually and 
transmitting the coded video signals through 
different channels. 

8. A television signal receiving method for receiving a 
digitally coded television signal, wherein it is possi- 
ble to select one of a case where all of coded N 
video signals (N = integer) are reproduced and a 
case where some of the N video signals are repro- 
duced, in accordance with an externa) input. 



variably controlling a decoding coefficient value 30 
in response to an external input; and 
converting the digitally coded television signal 
into one of a video signal having a resolution 
according to the controlled decoding coefficient 
and an audio signal having a tone quality 35 
according to the controlled decoding coeffi- 
cient. 

4. The television signal receiving method of claim 3 
comprising the steps of: 

storing the variation in the decoding coefficient 
value, as information, with the lapse of time; 
and 

posting the information, for a prescribed period 45 
of time, to a base station that sends the televi- 
sion signal. 

5. A television signal receiving apparatus (Fig.1) for 
receiving a digitally coded television signal, com- so 
prising: 

a decodtnt) coefficient- control mearfsOaFfor*' 
variably controlling a decoding coefficient value 
in response to a user input; and 55 
a signal reproducing means (1 1) for converting 
the digitally coded television signal into one of 
a video signal having a resolution according to 
the controlled decoding coefficient and an 



9. A television signal transmitting apparatus (Fig.2) for 
transmitting a digitally coded television signal, com- 
prising: 

a video signal separating means (21) for sepa- 
rating a video signal into N video signals (N = 
integer); and 

a video signal encoding means (22.23) for cod- 
ing the N video signals individually and trans- 
mitting the coded video signals through 
different channels. 

10. A television signal receiving apparatus (Fig.2) for 
receiving a digitally coded television signal, com- 
prising a video signal decoding means (25,26) 
capable of selecting one of a case where all of 
coded N video signals (N = integer) are reproduced 
and a case where some of the N video signals are 
reproduced, in accordance with an external input. 

11. A television signal transmitting method for transmit- 
ting a digitally coded television signal, comprising 
the steps of: 

separating a video signal having a resolution 
twice as high as an ordinary resolution into two 
video signals each having the ordinary resolu- 
tion; and 

coding the two video signals individually, and 
transmitting the coded video signals through 
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different channels. 

12. A television signal receiving method for receiving a 
digitally coded television signal, wherein it is possi- 
ble to select one of a case where both of two coded s 
video signals, each having an ordinary resolution, 
are reproduced and a case where one of the coded 
video signals is reproduced, in accordance with an 
external input. 

10 

13. A television signal transmitting apparatus (Fig.2) for 
transmitting a digitally coded television signal, com- 
prising: 

a video signal separating means (21) for sepa- is 
rating a video signal having a resolution twice 
as high as an ordinary resolution into two video 
signals each having the ordinary resolution; 
and 

a video signal encoding means (22,23) for cod- 20 
ing the two video signals individually, and trans- 
mitting the coded video signals through 
different channels. 

14. A television signal receiving apparatus (Fig. 2) for 25 
receiving a digitally coded television signal, com- 
prising a video signal decoding means (25.26) 
capable of selecting one of a case where both of 
two coded video signals, each having an ordinary 
resolution, are reproduced and a case where one of 30 
the coded video signals is reproduced, in accord- 
ance with an external input. 

15. A television signal transmitting method for transmit- 
ting a digitally coded television signal, comprising 35 
the steps of: 

separating a video signal having a resolution 
twice as high as an ordinary resolution into a 
first video signal comprising high-frequency 40 
components and a second video signal com- 
prising components other than the high-fre- 
quency components; and 
coding the first video signal and the second 
video signal individually, and transmitting the 45 
coded first and second video signals through 
different channels. 

16. A television signal receiving method for receiving a 
digitally coded television signal, wherein it is possi- so 
ble to select one of a case where both of a first 
video signal comprising high-frequency compo- 
nents and a'second video signal romprising com- v 
ponents other than the high-frequency 
components, which video signals are obtained by ss 
separating a video signal having a resolution twice 

as high as an ordinary resolution, and a case where 
one of the first and second video signals is repro- 
duced, in accordance with an external input. 



16 

17. A television signal transmitting apparatus (Fig.4) for 
transmitting a digitally coded television signal, com- 
prising: 

a video signal separating means (30) for sepa- 
rating a video signal having a resolution twice 
as high as an ordinary resolution into a first 
video signal comprising high-frequency com- 
ponents and a second video signal comprising 
components other than the high-frequency 
components; and 

a video signal encoding means (22,23) for 
encoding the first video signal and the second 
video signal individually, and transmitting the 
coded first and second video signals through 
different channels. 

18. A television signal receiving apparatus (Fig.4) for 
receiving a digitally coded television signal, com- 
prising a video signal decoding means (27,28) 
capable of selecting one of a case where both of a 
first video signal comprising high-frequency com- 
ponents and a second video signal comprising 
components other than the high-frequency compo- 
nents, which video signals are obtained by separat- 
ing a video signal having a resolution twice as high 
as an ordinary resolution, and a case where one of 
the first and second video signals is reproduced, in 
accordance with an external input. 

19. A television signal transmitting method for transmit- 
ting a digitally coded television signal, comprising 
the steps of: 

separating an audio signal into N audio signals 
(N = integer); and 

coding the N audio signals individually and 
transmitting the coded audio signals through 
different channels. 

20. A television signal receiving method for receiving a 
digitally coded television signal, wherein it is possi- 
ble to select one of a case where all of coded N 
audio signals (N = integer) are reproduced and a 
case where some of the N audio signals are repro- 
duced, in accordance with an external input. 

21. A television signal transmitting apparatus for trans- 
mitting a digitally coded television signal, compris- 
ing: 

an audio signal separating means for separat- 
ing an audio signal into' N audio signals (N = >i: 
integer); and 

an audio signal encoding means for coding the 
N audio signals individually and transmitting 
the coded audio signals through different chan- 
nels. 
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22. A television signal receiving apparatus for receiving 
a dig rial I y coded television signal, comprising an 
audio signal decoding means capable of selecting 
one of a case where all of coded N audio signals (N 

= integer) are reproduced and a case where some 5 
ot the N audio signals are reproduced, in accord- 
ance with an external input 

23. A television signal transmitting method for transmit- 
ting a digitally coded television signal, comprising 10 
the steps of: 



separating an audio signal having a tone qual- 
ity higher than an ordinary tone quality into two 
audio signals each having the ordinary tone 
quality; and 

coding the two audio signals individually, and 
transmitting the coded audio signals through 
different channels. 



24. A television signal receiving method for receiving a 
digitally coded television signal, wherein it is possi- 
ble to select one of a case where both of two coded 
audio signals, each having an ordinary tone quality, 
are reproduced and a case where one of the coded 
audio signals is reproduced, in accordance with an 
external input 

25. A television signal transmitting apparatus for trans- 
mitting a digitally coded television signal, compris- 
ing: 

an audio signal separating means for separat- 
ing an audio signal having a tone quality higher 
than an ordinary tone quality into two audio sig- 
nals each having the ordinary tone quality; and 
an audio signal encoding means for coding the 
two audio signals individually, and transmitting 
the coded audio signals through different chan- 
nels. 

26. A television signal receiving apparatus for receiving 
a digitally coded television signal, comprising an 
audio signal decoding means capable of selecting 
one of a case where both of two coded audio sig- 
nals, each having an ordinary tone quality, are 
reproduced and a case where one of the coded 
audio signals is reproduced, in accordance with an 
external input 

27. A television signal transmitting method for transmit- 
ting a digitally coded television signal, comprising 
the*tepS J of: ' 

separating an audio signal having a tone qual- 
ity higher than an ordinary tone quality into a 
first audio signal having a relatively high bit rate 
and a second audio signal having a relatively 
low bit rate; and 
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coding the first audio signal and the second 
audio signal individually, and transmitting the 
coded first and second audio signals through 
different channels. 

28. A television signal receiving method for receiving a 
digitally coded television signal, wherein it is possi- 
ble to select one of a case where both of a first 
audio signal having a relatively high bit rate and a 
second audio signal having a relatively low bit rate, 
which audio signals are obtained by separating an 
audio signal having a tone quality higher than an 
ordinary tone quality, and a case where one of the 
first and second audio signals is reproduced, in 
accordance with an external input. 

29. A television signal transmitting apparatus for trans- 
mitting a digitally coded television signal, compris- 
ing: 

an audio signal separating means for separat- 
ing an audio signal having a tone quality higher 
than an ordinary tone quality into a first audio 
signal having a relatively high bit rate and a 
second audio signal having a relatively low bit 
rate; and 

an audio signal encoding means for encoding 
the first audio signal and the second audio sig- 
nal individually, and transmitting the coded first 
and second audio signals through different 
channels. 

30. A television signal receiving apparatus for receiving 
a digitally coded television signal, comprising an 
audio signal decoding means capable of selecting 
one of a case where both of a first audio signal hav- 
ing a relatively high bit rate and a second audio sig- 
nal having a relatively low bit rate, which audio 
signals are obtained by separating an audio signal 
having a tone quality higher than an ordinary tone 
quality, and a case where one of the first and sec- 
ond audio signals is reproduced, in accordance 
with an external input. 
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Fig. 3 (a) 



Fig.3 (b) 



Fig.3 (c) 
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